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ABSTRACT

Spatial databases have enormous number of applications,
especially in mobile and wireless communications. Range
queries are one of the best available tools to retrieve useful
information from these databases. Range query usually returns
large results. These results are neither communication
effective nor informative. Finding spatial data that fit best for
the intended use is the main challenge of all spatial search
engines. Result of search for spatial data is a list of all items
indicated as relevant by the algorithm used in the search
engine. Depending on the type of input to the system, various
techniques can be used for ranking the results. In order to
address these problems, we propose an idea of r-tree based
searching and ranking. Such an r-tree based searching &
ranking reduces the costs of communication, increases the
Usefulness, and also provides interactive exploration.
Proposed system defines that the handheld device query will
be provided effectively and nontrivial algorithm found good
results approximately.
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1. INTRODUCTION

Now a day’s spatial databases have a large number of
applications especially in the field of mobile and wireless
communications and embedded systems. These revolutions
are mainly related with the changes in the internet. One of the
main applications is, people can trace their location via mobile
phones or PDAs.Handheld devices like sensors and satellites
collect a huge amount of spatial data. But these devices have
faced a number of problems related with the bandwidth and
computing power. Range queries are the main tools to retrieve
information from these spatial databases. However results
should be light and usable to the end user. It is a challenging,
but an interesting task. Similar challenges have been faced by
large relational databases and OLAP [1] data warehouses
while processing large queries. All of these processing
requirements will finally be focused on one goal to provide
light, usable representations of the query results, such that an
interactive query process is possible. That is in each possible
stage of a long-running query evaluation concise
representation [2] of the final query results should be returned.
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The approximate representation of join queries in a relational
database can be considered as a random sample of the final
query results. For this case random sampling is not a good
solution, the goal is completely different. Here light refers to
the fact that size of the query results should be as small as
possible. Mobile computing and embedded systems have very
limited client-server bandwidth. This limitation leads to the
prevention of communication of query results with a large
size. The situations are same for applications with PCs over
the Internet. Among different choices in order to choose the
service of a product response time is a critical factor. But long
response time may be a burden to the users.

The computational and memory resources are often limited in
client devices. This leads to the inefficiency in processing
large query results. These are the situations in the case of
computing and embedded systems. The large query results
often create a large computational and 1/0O burden on the
server. In order to speed up query processing various efficient
indexing structures are adopted by the database indexing
community, but the query processing overhead is more due to
the result size. The processing cost on the server can be
reduced by the small representation of the whole query
results. The compression technique solves the problem of
large query results, but it cannot address the problem of
resource limitation. Usability refers to the amount of
meaningful knowledge, which a user can derive from the
query results.

Large query results often create an information overloading
problem. It results more harm than good to users. As an
example, suppose a user types a query in order to find the
good restaurants in his/her locality. In order to choose a good
alternative, the query results are not apt. The small screen of a
handheld device may display the large results in an
overlapping fashion. So it is very difficult to differentiate
between these results. The usability can be actually improved
by representing the results in some specific size. The usability
feature leads light to another important quality known as
interactiveness.It has more importance than the usability.

Interactiveness refers to the capability that the user can refine
the query results and provide feedback to the server. This
property has more importance in the case of processing large
query results. This helps users to go deeper into specific
regions of a large query region. In the above mentioned
example, the user can further refine the query to find out areas
with high concentration of restaurants, more specifically
Chinese Vs Indian restaurants. The user can further refine
their query results.
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1.1 Problem Definition

It introduces the concept of document searching and ranking
based on concise range query results, where concise
collectively represents the light, usable, and interactive
requirements. Here, a point set can be represented using a
collection of bounding boxes and the associated count of these
point sets as a concise representation entire set. The user can
specify the size of query according to the bandwidth and/or
computing power of the mobile device, and can retrieve the
query results in a concise form satisfying his/her constraints.
At, the same time user can also fix the information loss and
enquire for a concise representation with a minimum size. The
methods term frequency and inverse document frequency are
used to search and rank concise range query as text and spatial
relevance.

2. LIMITATIONS OF OTHER
TECHNIQUES

The main objective is to range concise query from the user to
maximize the efficiency of handheld systems & to improve
the document searching and ranking efficiencies. In the
existing system constrain range of queries were extracted from
database using sgl query processing. It is very time consuming
and also not much efficient. The information loss is also high.
Proposed system defines that the handheld device query will
be provided effectively and nontrivial algorithm found good
results approximately.

3. QUERY PROCESSING WITH
R-TREES

During the answering of concise range query, spatial indexing
techniques were adopted by the database server in order to
evaluate the query. R-tree provides such an indexing
mechanism while evaluating the query results. It mainly
follows the idea of bounding boxes .Bounding boxes
collectively contain all the points inside the query region.
There is a count associated with each of these bounding
boxes, indicates the number of points associated with that
bounding box. Then group these identified bounding boxes
into the specified size in order to obtain the concise range
query results. While answering a query, the R-tree based
indexing will significantly save the CPU and I/O cost. So the
concise range query will override the traditional techniques in
many aspects. It not only improves the efficiency but also
solves the problems of usability and bandwidth.

R-tree is the most widely used spatial index structure [3]. The
R-tree [4] has the following structure. Suppose B be the disk
block size. Then first forms a minimum bounding rectangle
(MBR) by grouping B points in the considering area; these
grouped points will be stored at a leaf on the R-tree. Further
grouping of MBRs has been applied at each level until there
exists only one. Each node u in the R-tree is associated with
the MBR enclosing all the points stored below, denoted by
MBR (u). Each internal node stores the MBRs of all its
children.

The R-tree can be used to process the standard range query as
follows. Initially starts from the root of the R-tree, and then
check the MBR of each of its children. Then finds the nodes
whose MBR intersects or falls inside the query region by
recursively visiting the node. Simply return all the points
stored that are inside the query region when we reach a leaf.

In R-tree MBRs are a good representation of the query results
and it always tries to group close objects together with these
MBRs. MBRs do not constitute a good concise representation
of the query result, since the primary goal of the R-tree is fast
query processing.

4. PROPOSED SYSTEM
ARCHITECTURE

Proposed system defines that the handheld device query will
be provided effectively and nontrivial algorithm found good
results approximately. This technique is proposed on real
world data in particular range on spatial area. Efficient
document searching and ranking are applied on the concise
range query. Creates R-tree structure to range user query,
clustering query results based on the user query with spatial
relevance’s. Filtered text data will be filled on space-curve
using Hilbert curve space-filling [5] method and user
constrained query resulted using BFS search algorithm.

The system creates an r-tree structure to range user query,
clustering query results based on the user query with spatial
relevance. It follows some nontrivial algorithms to find a
good approximate result which minimizes the information
loss. The system is very much efficient and it demonstrates on
real world data.
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Figure 1: System architecture

Figure 1 shows the proposed system architecture. In this
system we can create an R-tree based on the concise query
range. Then the document searching and ranking methods are
applied on this range query results. We use methods term
frequency and inverse document frequency for search and
rank query as text and spatial relevance. Term frequency
means relevant words are retrieved from the database based
on user query.

The system mainly includes the following functional units:
loading documents, geographic searching, R-Tree creation,
spatial data and query processing, search engine results.

A. Loading Documents

This unit is actually for loading the input data set. Loading
documents with both spatial and textual data to be used for
search engines. These data’s includes the document set of
some spatial areas. These data are stored in some spatial data
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stores. Spatial database are the collection of geometry
information such as polygons and lines. The user’s need will
be taken as input. For example, if the user wants the spatial
specifications such as the hotels within 3 km. The collected
spatial data are provided as an input.

B.Geographic Searching

Geographical searching includes textual and spatial relevance
[6]. Textually and spatially relevant documents will be
separated by query keywords. The system actually performs
the geographic document searching and ranking based on
textual and spatial data relevance. It uses the methods term
frequency and inverse document frequency [7] [8] to search
and rank query as text and spatial relevance.

Term frequency (tf) means relevant words are retrieved from
the database based on user query. Inverse document frequency
(idf (w, D)) measures the specific word w in a document set
D.

idf (w, D)=log(|D}/|{d|dED tF(w,d)>0)

The context of geographic document search, the idf of a word
w, denoted by idf( w, D,S).
Text relevance of document d to q is defined as :

oq (d) =3 (tf( w,d) . idf( w, D, S)).

Spatial relevance of a document d, denoted as @(d), depends
on the type of the spatial relationships defined between a
document location L d and a spatial scope S.

Enclosed g (d) is set to 1 if the corresponding location if fully
enclosed by the query scope,

g(d) = 1,ifLd€S
0, otherwise.

Overlapping @ (d) is set to the fraction of the document
location that is covered by the spatial scope,

g(d)=Area(Ld n S)/Area(Ld).

Proximity g(d) is represented by the inverse of the distance
between the center of Ld and that of S,

o(d)= [ 1/dist(Ld, S), if Ld € S

0, otherwise.

C.R-Tree Creation

This unit creates the R-tree structure for user queries and
results. The user specified queries are extracted from the R-
tree structure. R-tree structure mainly focuses to range user
query, clustering query results based on the user query with
spatial relevance's.

D.Spatial Data and Query Processing
R-tree based query processing is adopted here. The query
region from R-tree can be taken as an input. The spatial data
and queries can be processed by using range queries.

E.Search Engine Results

An efficient indexing for geographic document search will be
specified for spatial queries. The results of search engine can
be produced as output. The query result size significantly
reduced as required by the user. The reduced size saves
communication bandwidth and also the client’s memory and
computational resources, which are of highest importance for
mobile devices. Although the query size has been reduced, the
usability of the query results has been actually improved. By
using the R-tree-based algorithms a concise range query can
be processed much more efficiently than evaluating the query
exactly, especially in terms of /O cost.

5. RESULTS

We have implemented the system using R-tree to index all the
points in the data set. Then compare against k-means
clustering algorithm, and MinSkew histogram [9]. We first
obtain all the data points in the query region via R-tree, and
then conduct either of the two methods to obtain
clusters/partitions. The CPU time of MinSkew is the lowest
(about 0.1 second), due to the low cost of constructing the
histogram. However, it has the highest (worst) information
loss among all approaches. The k-means algorithm incurs
high CPU time (about 84 seconds) due to the data retrieval
from the R-tree index and the clustering. Thus, k-means is not
efficient in terms of CPU time (also true for the 1/O cost),
though the information loss is larger. The CPU and 1/O costs
are moderately low in the case of R-tree based indexing
systems.

6. FUTURE WORK

The concise range query is quite a general concept. This
general idea could naturally extend to deal with fuzziness in
data [10], [11], [12], uncertainty and moving objects [13],
[14], [15], etc. However, there exist many problems while
designing efficient and effective query processing algorithms.

7. CONCLUSION

A new concept of ranking & searching of documents based on
the concise range query results has been proposed in this
paper, which addresses the following problems of traditional
search engines. First, it reduces the query result size
significantly as required by the user. The reduced size saves
communication bandwidth and also the client’s memory and
computational resources, which are of the highest importance
for mobile devices. Secondly, although the query size has
been reduced, the usability of the query results has been
actually improved. The concise representation of the results
often gives the user more intuitive ideas and enables
interactive exploration of the spatial database. Finally, we
have designed R-tree based algorithms so that a concise range
query can be processed much more efficiently than evaluating
the query exactly, especially in terms of /O cost.
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